Abstract -The purposes of this research are to calculate the capacity of runway with runway capacity simulation software using Genetic Algorithm, and to analyze the efforts which have more profound effect.The result of the hourly runway capacity with the mathematical calculation is 42 operations for arrival only, 110 operations for departure only and 64 operations for mix. To enhance the runway capacity, some strategies are researched, such as reduction of separation to meet criteria set by FAA's rule, addition of the exit taxiway, addition of the runway according to master plan of Soekamo-Hatta Airport and changing the runway utilization strategies. Out of the four strategies, the most efficient solution is changing the runway utilization strategies (with capacity increase of 35,9 %) and reduction in separation (with capacity increase of 34,4 %). However, the addition of runway has the highest capacity increase, that is 53,9 %..
♦

IntroductIon
T he capacity of an airport is very important to understand, in relation to aviation safety. If the number of aircraft operating at an airport exceeds capacity, the course will cause overload on the system of Air Traffic Management (ATM). For example on the controller, which will experience work overload and fatigue occurs, so that opportunities occur violations will increase that could endanger the safety of flight operations.
Another thing related to airport capacity is the quality of service. If the number of aircraft operating is beyond the Airport capacity, then the quality of services provided will decrease. As such there will be delays execution of flight operations, which would be detrimental to consumers.
Airport capacity is a need known to be associated also with an Airport system planning. If demand exceeds the capacity of flight operations continually Airport certainly necessary to improve airport facilities for the capacity to accommodate the request.However, if demand exceeds the capacity of flight operations at the Airport, only certain times, it can be done for instance limiting the number of operations at peak hours.
Along with the emergence of new airlines with cheap fares which resulted in increased flight frequencies and result in increased air traffic means. Increased density is estimated to have nearly approached the carrying capacity of SoekarnoHatta Airport, so we need to increase the capacity it has, one of which runway capacity.
There are several factors that affect runway capacity by air traffic separation rules are applied, the number and configuration of runways, runway operation pattern, the number and location of the exit taxiway, navigation aids, weather conditions, a mixture of aircraft operating, and so forth.
Separation of air traffic is very influential on runway capacity, which by reducing the separation between aircraft can increase runway capacity. However, reducing the separation between aircraft must consider factors that can ensure flight safety.
The number and configuration of runways is another factor that influenced enough runway capacity. More and more runway, capacity has certainly bigger. In addition, the number and location of the exit taxiway was can influence runway capacity. Location of exit taxiway appropriate for different categories of aircraft to reduce the time use of the runway, causing increasingly rapid runway can be used for other aircraft.
Because of the many factors that influence the capacity of the runway, which can be used to increase runway capacity, it is necessary to do comparative analysis to find the factors which produce the largest increases and can be applied at the Soekarno-Hatta Airport with simulation programs using genetic algorithms.
SyStem model
In this issue used Multiple Attribute Decision Making (MADM) to determine which efforts to increase runway capacity is greatest, will select a set of alternatives based on several attributes.
Let S = {S 1 , S 2 , ..., S m } is the set of alternatives; C = {C1, C2, ..., Cn}is the set of attributes (criteria), and A = {a ij | i=1,2,...,m; j=1,2,..,n} is a decision matrix with a ij is the numerical value of alternative i at j attribute.
Previously, the matrix A is normalized in advance, so that the value of a ij lies in the range [0 1]. Suppose the matrix B is a matrix which elements are the elements of matrix A is normalized, using the formula: Basically, there are 3 approaches to find the value of attribute weights, namely the subjective approach, objective approach and the approach of integration between subjective and objective. Each approach has advantages and disadvantages.
In the subjective approach, the weight value is determined based on the subjectivity and decision-makers, so that some factors in the process of ranking alternatives can be determined freely. While the objective approach, the weight value is calculated mathematically, so ignore the subjectivity and decision-makers.
Further optimize the MADM problem solving, determining the weight value can be done by integrating between subjective and objective approach. 
Subjective Approach a.
In the subjective approach, weights w j (j=1,2,...,n) can be solved by using the method of Weighted Least Square (Chiu), namely: In the objective approach, weights w j (j=1,2,...,n) can be solved by formula (Fan) as follows: Minimizing : 
Together with, to-(n +1) equations can be written as: 
While the value of x i can be formulated as: Fitness values are used, depending on the search approach to weight value is used (subjective, objective, or integration between subjective and objective). Because the issues raised was the optimization, the fitness function is used, are: The selection process of new chromosomes was conducted with using roulette wheel method, crossover method performed by the method of crossing a single point, and mutation is done by binary mutation method. In this algorithm also performed preserving the best chromosome.
Process ranking e.
Ranking process aims to be the best alternative was chosen as a solution. To obtain the order of ranking, the earlier need to be calculated in advance the value of alternative i, g1, (i = 1,2 ,..., m) with the following formula:
Largest value of g i indicates the i-th alternative ranked best.
SImulatIon (Performance)
There are 4 effort that would be an alternative, namely: S1 ( 
(iii) Settlement with Objective Approach a. Find weight value (w)
Search hobot value is done by using genetic algorithm, with parameters such as the subject approaches the result obtained by processing at each generation. 
reSultS and dIScuSSIon
Based on data processing and analysis carried out in the previous chapter, it showed the following results:
From the calculation of runway capacity at this time using 1. a mathematical formula derived runway capacity per hour Soekarno-Hatta Airport for arrival operations only by 42 operations, for departure operations are equivalent to 110 operations and for operations mixture of 64 operations. Efforts to increase runway capacity by reducing air traffic 2.
separation refers to the FAA separation standards, resulting in an increase of 90.5% in arrivals and 34.4% operating in mixed operation. Efforts to increase runway capacity by the addition of 3.
an exit taxiway and calculations using the FAA method resulted in an increase of 32.9% in VFR conditions and 32.4% in IFR conditions. Efforts to increase capacity with the addition of an exit 4.
taxiway runway caused a decrease in the average runway occupancy time by 16.7%, which resulted in an increase runway capacity by 2.3% using the FAA separation standards, while using standard separation Soekarno-Hatta Airport did not occur changes in runway capacity. Efforts to improve with the addition of the runway in 5.
accordance with the master plan development of the Soekarno-Hatta Airport, resulting in an increase of 53.9% to 60.6% condition VFR and IFR conditions. Efforts to improve with changes in the pattern of runway 6.
operation resulted in an increase of 35.9%, when applying the pattern of operation in which one runway for departure operations only and the other runway for operation mix.
concluSIon
Based on data processing and analysis carried out in the previous chapter, it can be concluded as follows:
The maximum number of operations that have served to date is of 64 operations per hour, which means it has reached maximum capacity owned by the current runway. Therefore, the management of Soekarno-Hatta Airport should immediately made attempts to increase the anticipated increase in demand in the future Of the four efforts to increase runway capacity, the most efficient effort is the change in the pattern of runway operations and reduction of separation. But efforts that increase the greatest yield are the addition of runway capacity in accordance with the master plan development of the Soekarno-Hatta Airport.
referenceS aPPendIx
No. Chromosome   1  2  3  4  5  5  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  29  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48 1 1 0 1 0 1 1 0 1 1 0 1 1 0 1 1 1 1 1 1 0 0 1 0 0 0 1 1 0 1 0 0  0 0 1 1 0 1 1 0 0 1 1 1 1 1 0 1 0 1 1 1 0 1 0 1 0 1 0 0 1 1 1 1 0 0 1  0 1 0 1 1 1 0 0 1 0 0 1 1 1 0 1 0 1 0 0 0 1 1 1 1 1 0 0 1 0 1 1 1 1 1  1 0 1 1 1 1 1 1 1 0 0 1 0 1 0 1 0 1 
